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(54) [Title of the Invention] PRINTER CONTROLLER 

(57) [Abstract] 
[Problems to be Solved] 

An object of the present invention is to prevent output results from 
being messed up, to keep a sequence relationship among priority jobs in 
order, and to execute regular jobs depending on the necessity, in a printer 
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controller for outputting a priority job by means of interrupting the regular 
jobs. 

[Means for Solving the Problems] 

While an interruption print is being performed by a priority job, 
interruption posting means 3 is designed to cause printer controlling means 
2 to output a notice of the interruption print being performed, and 
accordingly the interruption print can be easily recognized from the output 
result. In addition, sequence-of-job-execution managing means 1 prevents 
output results from being messed up while the priority job is being executed 
by means of prohibiting another priority job from additionally making an 
interruption. The sequence-of-job-execution managing means 1 processes 
priority jobs in accordance with a sequence in which the priority jobs have 
been accepted, and thereby keeps the sequence relationship among the 
priority jobs in order. Furthermore, ratio-of-outputting-priority-job setting 
means 4 is designed to set up a ratio of processed regular jobs to processed 
priority jobs. This makes it possible to avoid a situation where regular jobs 
remain not to be processed till later on, even if many priority jobs occur. 
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[Scope of Claims] 
[Claim 1] 

A print controller capable of causing a print job to interrupt a 
different print job while executing the different print job, the print controller 
characterized by comprising* 

sequence-of-job -execution managing means which manages an 
execution sequence of jobs in order that regular jobs can be queued in 
accordance with a sequence in which the regular jobs have been accepted, 
and in order that a priority job can be executed prior to a regular job which is 
being executed, or is queued prior to regular jobs; 

printer controlling means which exerts control in order to cause a 
printer to perform printing in accordance with the execution sequence 
managed by the sequence*of-job-execution managing means; and 

interruption posting means which posts a notice to the printer 
controlling means in order to cause the printer controlling means to output 
sheets of a color different from, or of a size larger than, ones used for a 
regular job before and after an interrupting job if the priority job interrupts 
the regular job while the regular job is being executed. 
[Claim 2] 

The print controller according to claim 1, wherein, in a case where a 
job which is being executed is a priority job, the sequence-of-job-execution 
managing means is configured to prohibit another priority job from 
interrupting the priority job. 
[Claim 3] 

The print controller according to claim 1, further comprising 
ratio-of-outputting-priority-job setting means which arbitrarily sets up an 
offset value for causing a plurality of priority jobs to interrupt the regular 
jobs with a predetermined ratio without changing a sequence in which the 
plurality of priority jobs have been accepted in a case where the plurality of 
priority jobs are queued in the sequence-of-job-execution managing means. 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

The present invention relates to a printer controller, and specifically 
to a printer controller which can cause a priority job to interrupt a regular 
job while the regular job is being executed when the pirinter controller 
accepts print jobs from a work station, a personal computer and the like 
which are connected with a network, and outputs the print jobs to a printer. 
[0002] 

[Background Art] 

Heretofore, there has been a print controller which accepts print jobs 
from a plurality of clients, and which thus performs the printing processes. 
The print controller performs a process of causing a printer to make an 
output in accordance with a sequence in which the printer controller has 
accepted jobs. For this reason, in a case where a job previously accepted is a 
file with a larger number of pages, an ensuing job is caused to wait for a long 
time until the previous job is completed. This makes it impossible to obtain 
the output result soon, even if the ensuing job requires a smaller number of 
printed sheets. 
[0003] 

With this taken into consideration, for example, a print controller 
described in Japanese Patent Laid-open Official Gazette No. Hei. 01*286017 
gives a priority to a job. Thus, in a case where a job with a priority higher 
than that of a job for which a printing is currently being performed is 
transmitted, the print controller suspends the job for which the printing is 
currently being performed, and performs a printing for the 
subsequently- transmitted job. After the printing for the 
subsequently-transmitted job is completed, the print controller resumes the 
printing for the suspended job. 
[0004] 
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Even if an output is in the progress, when a request for output by 
means of interruption is detected, the output which is being executed is 
suspended, and thus the output by means of interruption is processed prior 
to the suspended output. After this process is completed, the suspended 
output is resumed (Japanese Patent Laid-open Official Gazette No. Hei. 
03-065721). A sequence of a print queue is rearranged in accordance with 
priorities which were given to jobs when the jobs were issued. A printer 
monitors the top of the print queue each time a page is outputted. In a case 
where a job at the top is changed, a printing process which is currently being 
executed is suspended, and thus the printing for the changed job is 
performed (Japanese Patent Laid-open Official Gazette No. Hei. 06*187112). 
Data on a print requiring a smaller number of printed sheets is read out 
from a spool prior to the other data, and thus the printing is performed 
(Japanese Patent Laid-open Official Gazette No. Hei. 03-149617). 
[0005] 

[Problems to be Solved by the Invention] 

However, a priority printing, which has been disclosed in Japanese 
Patent Laid-open Official Gazettes No. Hei. 01-286017 and No. Hei. 
03-065721, is performed by means of suspending a job which is being 
executed. For this reason, an output result of a job is outputted in the form 
of being interposed in an output result of a job of another user. This 
requires the sorting of the output results in a troublesome manner. In 
addition, a user who has instructed the job interrupted can not know 
whether or not the interruption printing is performed. It sometimes 
happens that the output results are mistaken for one another. 
[0006] 

Furthermore, in a case where another priority printing interrupts 
the priority printing while the priority printing is being executed, the output 
results obtained may become more messed up. Otherwise, the later a job is 
instructed as a priority printing, the earlier the job is printed out. This may 
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disrupt a sequence relationship among priority printing jobs. In a case 
where many instructions for priority printings are issued, the printing of a 
regular job which has been previously instructed for printing, in other words, 
which has not been instructed as a priority printing, is left over till later on 
each time an instruction for a priority printing is issued. As a result, the 
regular job may not be outputted before the outputs of all the priority 
printing jobs are completed. 
[0007] 

In the case of a priority printing disclosed in Japanese Patent 
Laid-open Official Gazette No. Hei. 003-149617, a job requiring a smaller 
number of printed sheets is designed to be performed with a priority given to 
the job. For this reason, a printing process for a job requiring a larger 
number of printed sheets is left over till later on. This brings about a 
problem that the printing process is kept waiting for a long time before the 
output is carried out for the printing process. 
[0008] 

The present invention has been made with the problems of these 
kinds taken into consideration. An object of the present invention is to 
provide a printer controller which can prevent output results from being 
messed up, which can keep a sequence relationship among priority printings 
in order, and which can perform a printing for a regular printing job 
whenever deemed necessary even if many priority printings occurs. 
[0009] 

[Means for Solving the Problems] 

Fig. 1 is a diagram showing a fundamental configuration of a printer 
controller according to the present invention. In this figure, the printer 
controller is configured to including sequence*of*job*execution managing 
means 1, printer controlling means 2, interruption posting means 3 and 
ratio-of-outputting-priorityjob setting means 4. The 
sequence-of"job-execution managing means 1 manages a sequence in which 
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printing jobs are accepted. The printer controlling means 2 exerts control 
in order to cause the printer 5 to perform printing in accordance with a 
sequence set by the sequence-of-job-execution managing means 1. When an 
interruption print is going to be performed by a priority job, the interruption 
posting means 3 posts a notification of the interruption print to the printer 
controlling means 2 in order to cause the notification to be outputted in a 
recognizable manner. The ratkrof-outputting-priority-job setting means 4 
arbitrarily sets an offset value for causing priority jobs to interrupt regular 
jobs with a predetermined ratio. 
[0010] 

The sequence-of-job-execution managing means 1 queues regular 
jobs in a sequence with which the regular jobs have been accepted. In a 
case where the sequence-of-job-execution managing means 1 accepts a 
priority job, the sequence-of-job-execution managing means 1 causes the job 
to be executed with a priority given to the job if a job which is being executed 
is a regular job. The sequence-of-job-execution managing means 1 prohibits 
the priority from interrupting a job which is being executed, if the job which 
is being executed is a priority job. The sequence-of-job-execution managing 
means 1 queues the accepted priority job in an order in the sequence with 
which the priority job is executed earlier than the regular job with a priority 
given to the priority job. 
[0011] 

The printer controlling means 2 exerts control in order to cause the 
printer 5 to perform printing in accordance with a sequence to be set by the 
sequence-of-job-execution managing means 1. In a case where there is an 
interruption by a priority job while a regular job is being executed, the 
interruption posting means 3 causes sheets of a different color or of a 
different size to be outputted before and after the interruption job in order to 
make recognizable the output results respectively of the job in execution and 
the interruption job. In addition, the interruption posting means 3 posts, to 
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the printer controlling means 2, a notification that the printer should be 
caused to output the sheets of the different color or of the different size. 
[0012] 

In a case where the sequence-of-job-execution managing means 1 
queues a plurality of priority jobs, the ratkrof-outputting-priority-job setting 
means 4 arbitrarily sets an offset value for causing priority jobs to interrupt 
regular jobs with a predetermined ratio without changing in the sequence 
with which the priority jobs have been accepted. In other words, the 
ratio-of-outputting-priority-job setting means 4 arbitrarily sets intervals at 
which the priority jobs interrupt the regular jobs. Once the 
sequence-of-job-execution managing means 1 accepts a plurality of priority 
jobs, the sequence-of-job-execution managing means 1 refers to the offset 
value which has been set by the ratio-of-outputting-priority-job setting 
means 4. Then, the sequence-of-job-execution managing means 1 inserts 
the plurality of priority jobs in a process sequence which comes after the 
offset value from the last of priority jobs which have been queued before the 
plurality of priority jobs are thus accepted. 
[0013] 

For this reason, it can be easily recognized from an output result that 
a print is for an interruption job, in the case of the printer controller 
according to the present invention. This makes it possible to prevent output 
results from being mistaken from one another. Since a priority job is 
designed to be prohibited from interrupting other priority jobs, the output 
results are not messed up while the priority jobs are being executed. This 
makes it possible to keep the sequence relationship among the priority jobs. 
Furthermore, since a user can change a ratio of the regular jobs processed to 
the priority jobs processed, outputs can be made for the regular printing job 
even in a case where many requests for priority printings are made. 
[0014] 

[Best Mode for Carrying out the Invention] 
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Hereinafter, descriptions will be provided for an embodiment of the 
present invention with reference to the drawings. Fig. 2 is a diagram 
showing an entire configuration of the printer controller according to the 
present invention. 
[0015] 

The printer controller 10 according to the present invention is 
connected to a printer 20 in order that the printer controller 10 can accept a 
print job to be transmitted in through a network, and in order that the 
printer controller 10 can make the output for the print job in the printer 20. 
The printer controller 10 is configured of a job receiving unit 11, a 
print-sequence deciding unit 12, a discharge-of-interruption-notice-sheet 
instructing unit 13, a print-job spool unit 14, a printer controlling unit 15, an 
interruption-offset-value retaining unit 16 and an interruption-offset-value 
controlling unitl7. The job receiving unit 11 receives print jobs. The 
print-sequence deciding unit 12 decides a sequence with which printing is 
performed for the received jobs. The discharge-of interruption-notice-sheet 
instructing unit 13 instructs discharge of a sheet which is used for notifying 
an interruption print in a case where the interruption print is intended to be 
performed. A process sequence of the print jobs is registered in the print-job 
spool unit 14. The printer controlling unit 15 exerts control in order to 
perform printing in accordance with the process sequence. In a case where 
an interruption print is intended to be registered, the 
interruption-offset-value retaining unit 16 retains an interruption offset 
value which represents an interval between a registered position of the 
interruption print and a registered position of an interruption print which 
has already been registered. The interruption-offset-value controlling 
unitl7 changes the interruption offset value. The print-job spool unit 14 
includes a queue 14a in which the process sequence of the print jobs is 
registered. In the printer controlling unit 15, there is an area in which 
information on whether or not a job currently being processed is a priority 
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job is retained. The printer controlling unit 15 refers to the area when a 
priority printing is requested. The printer controlling unit 15 includes an 
in-priority-execution flag 15a which is used for prohibiting a job from newly 
interrupting a priority printing while the priority printing is being 
performed. It should be noted that the job receiving unit 11, the 
print-sequence deciding unit 12 and the print-job spool unit 14 constitute the 
sequence-of-job -execution managing means 1 shown in Fig. 1. In addition, 
the printer controlling unit 15 constitutes the printer controlling means 2. 
Furthermore, the discharge of-interruption-notice-sheet instructing unit 13 
constitutes the interruption posting means 3. As well, the 
interruption-offset-value retaining unit 16 and the interruption- offset- value 
controlling unit 17 constitute the ratio-of-outputting-priority-job setting 
means 4. 
[0016] 

The job receiving unit 11 receives a print job when the print job is 
transmitted from a client, including a workstation and a personal computer 
which are on the network. The job which has been accepted by the job 
receiving unit 11 is transmitted to the print- sequence deciding unit 12. The 
print-sequence deciding unit 12 determines whether or not the job thus 
accepted is a job which requires a priority printing, and decides a sequence 
with which the printing is performed for the job on the basis of the result of 
the determination. The priority is determined in the print-sequence 
deciding unit 12 by individual or combined use of the number of pages for the 
print job, the capacity of the print job, an estimated time needed for the 
printing, an identifier of a client from which has transmitted the job, an 
identifier of a user who has transmitted the job, an instruction by the client 
for priority printing. In this respect, a job which is determined to be a job 
needed to be processed for priority printing is termed as a "priority job." A 
job which is determined not to be a priority job is termed as a "regular job." 
The print-sequence deciding unit 12 decides a print sequence on the basis of 
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information indicating whether or not the job is processed for priority 
printing, which information is determined here, information in the queue 
14a in the print-job spool unit 14 and conditions of the in-priorityexecution 
flag 15a. Thus, the print-sequence deciding unit 12 instructs the 
discharge-of interruption-notice-sheet instructing unit 13 to discharge a 
sheet for notifying an interruption. In addition, the print-sequence deciding 
unit 12 instructs the printer controlling unit 15 to suspend printing for the 
job, and to perform an interruption print. As well, the print-sequence 
deciding unit 12 instructs the print-job spool unit 14 to store the job. 
[0017] 

The discharge-of-interruption-notice-sheet instructing unit 13 
instructs the printer controlling unit 15 to discharge the sheet for notifying 
an interruption print in a case where the print-sequence deciding unit 12 
suspends the printing for a current job and thus performs the interruption 
print. A sheet to be used is a sheet of a size larger than, or a color different 
from, one which is used for the interrupting job and the interrupted job. 
The print-job spool unit 14 registers the job in a designated position in the 
queue 14a in accordance with information on the print sequence which has 
been instructed by the print-sequence deciding unit 12. In the queue 14a, 
the priority flag is set up in addition to information on each of the print jobs. 
In general, the printer controlling unit 15 selects a job which is the earliest 
in the print sequence out of the jobs which have been registered in the queue 
14a in the print -job spool unit 14, and sequentially performs a printing 
process. The in-priority-execution flag 15a for indicating whether or not a 
job currently being processed for the printing is a priority job is set up in the 
printer controlling unit 15. The in-priority execution flag 15a is set up 
when a job is selected from the queue 14a in the print-job spool unit 14 so 
that the printing is started, and when the instruction is given by the 
print- sequence deciding unit 12. In the case of this embodiment, if the job is 
a priority job, the in-priorityexecution flag 15a is set to "TRUE." If the job 



12 TokkukaiHei09- 185473 



is a regular job, the in-priority- execution flag 15a is set to "FALSE." In a 
case where the printer controlling unit 15 is going to perform an interruption 
print on the basis of the instruction by the print-sequence deciding unit 12, 
the printer controlling unit 15 suspends the printing for a job being currently 
processed, and thus performs the interruption print. After the printing for 
the interruption job is completed, the printer controlling unit 15 exerts 
control in order to resume the printing of the suspended job. 
[0018] 

The interruption-offset-value retaining 16 is a unit for retaining the 
interruption offset value which is used for deciding a sequence of jobs in the 
queue 14a in the print-sequence deciding unit 12. The interruption-offset 
value controlling unit 17 is a unit for a user to freely change the vaiue 
retained in the interruption-offset-value retaining unit 16 through an 
appropriate user interface. 
[0019] 

Fig. 3 is a flowchart showing a procedure of a process to be performed 
by the print- sequence deciding unit. First of all, when the printer controller 
10 accepts a print job, the printer controller 10 determines whether or not 
the print job is a priority job (in step Si). If the print job is not the priority 
job, the printer controller 10 registers the accepted job, as an addition, at the 
end of the queue 14a, and thus sets the priority flag of the job to "FALSE" (in 
step S2). If the print job is determined to be the priority job in step SI, the 
printer controller 10 determines whether or not there exists a job whose 
priority flag is "TRUE," or a priority job, in the queue 14a (in step S3). At 
this point, if there exist the job whose priority flag is "TRUE," the printer 
controller 10 checks on a maximum value (= a) of the process sequence in the 
job whose priority flag is "TRUE," and determines whether or not there 
exists a job in an order in a process sequence, which order is obtained by 
adding the interruption offset value (= n) to the maximum value (in step S4). 
At this point, if there exists a job in the (a + n)th order in the process 
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sequence, the printer controller 10 inserts the job after the job in the (a + 
n)th order in the process sequence, and thus sets the priority flag to "TRUE" 
(in step S5). If the job in the (a + n)th order in the process sequence is the 
last job, the printer controller 10 adds the job to the end of the queue 14, and 
thus sets the priority flag to "TRUE" (in step S6). 
[0020] 

If no job whose priority flag is "TRUE" is determined to exist in step 
S3, the printer controller 10 determines whether or not the 
in-priority-execution flag 15a is "TRUE," or whether or not the job in 
execution is a priority job (in step S7). At this point, if the 
in-priority-execution flag 15a is "TRUE," the printer controller 10 inserts the 
job in the top of the queue 14a, and thus sets the priority flag to "TRUE" (in 
step S8). If the in-priority-execution flag 15a is not "TRUE," the printer 
controller 10 performs a printing process by means of interrupting the job 
being currently processed. To begin with, the printer controller 10 instructs 
the printer controlling unit 15 to suspend the printing for the job being 
currently outputted (in step S9). After the printing for the job is suspended, 
the printer controller 10 instructs the discharge-of-interruption-notice*sheet 
instructing unit 13 to discharge the sheet for notifying the interruption print 
(in step S 10). Subsequently, the printer controller 10 sets the 
in-priority-execution flag in the printer controlling unit to "TRUE" (in step 
Sll). Thus, the printer controller 10 causes the execution of the priority job 
to interrupt the suspended job, and then resumes the execution of the 
suspended job after the printing is completed (in step S12). 
[0021] 

Next, descriptions will be provided for an detailed example of 
operation by the print-sequence deciding unit 12 with reference to contents 
of the queue 14a and contents of the in-priority-execution flag 15a. Fig. 4 is 
a diagram showing an example of the contents of the queue and the 
in priority-execution flag. 
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[0022] 

In the case of the example shown in the figure, the queue 14a 
includes fields respectively for a process sequence, a priority flag and a job. 
At this point, a case where a regular job JOB 0 is in the process of being 
executed for printing, and where there exists a regular job JOB 1 in the 
queue 14a, is assumed as a precondition for describing the example of the 
operation. With regard to the queue 14a in this case, the priority flag is 
"FALSE," and the job is "JOB 1," in an order in the process sequence 
represented by "1." In addition, the in-priority-execution flag 15a is 
"FALSE." In the case of a regular job, the job is always added to the end of 
the queue 14a, and thus the priority flag is always set to "FALSE." 
[0023] 

In a case where the printing for a regular job JOB 2 is subsequently 
requested while in this condition, the queue 14a in the print-job spool unit 14 
is expressed as shown in Fig. 5. In other words, the regular job JOB 2 
which has been requested is registered in the end of the queue 14a which is 
an order in the process sequence represented by "2." 
[0024] 

Furthermore, it is supposed that the printing for a priority job 
"PRIORITY JOB 0" is requested while in a condition shown in Fig. 5. In 
this case, first of all, a job whose priority flag is "TRUE" is searched for, the 
priority flag being added to each of the jobs in the queue 14a. At this point, 
however, since such a job cannot be searched for, conditions of the 
in-priority-execution flag 15a is subsequently detected. Since the 
in-priorityexecution flag 15a is "FALSE," the print-sequence deciding unit 
12 instructs the printer controlling unit 15 to suspend the printing for the job 
being currently outputted. After the printing for the job is suspended, the 
print-sequence deciding unit 12 instructs the 

discharge-of-interruption notice-sheet instructing unit 13 to discharge a 
sheet for notifying the interruption. 
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[0025] 

The discharge-of-interruption-notice-sheet instructing unit 13 
instructs the printer controlling unit 15 to print the interruption print by use 
of a sheet of a size larger than, or of a color different from, one used for the 
job for which the printing is interrupted and one used for the job for which 
the printing is performed by means of interruption, and to discharge the 
sheet. Thereafter, the discharge-oHnterruption-notice-sheet instructing unit 
13 sets the in-priorityexecution flag 15a in the printer controlling unit 15 to 
"TRUE," and causes the execution of the priority job "PRIORITY JOB 0" to 
make an interruption. At this time, the conditions respectively of the 
in-priorityexecution flag 15a and the queue 14a are as shown in Fig. 6. 
[0026] 

If the printing for a priority job "PRIORITY JOB 1" is additionally 
requested while the priority job "PRIORITY JOB 0" is being executed, a job 
whose priority flag is "TRUE" is searched for, the priority flag being added to 
each of the jobs in the queue 14a, as in the previous time. Since such a job 
cannot be found in the queue 14a shown in Fig. 6, conditions of the 
inpriority -execution flag 15a are subsequently detected. Since the 
in priority-execution flag 15a is "TRUE," it is determined that the priority 
job is being executed, and thus the additional printing is not performed by 
means of further interruption. In a case where a priority job is being 
executed when a request for a different priority job comes, the additional 
interruption is not made, and the different priority job is registered in the 
queue 14a. In this case, since a job whose priority flag is "TRUE" does not 
exist in the queue 14a, the priority job is inserted in the top of the queue 14a, 
and thus the priority flag of the priority job is set to "TRUE." At this time, 
conditions of the in-priority-execution flag 15a and the queue 14a are as 
shown in Fig. 7. 
[0027] 

Next, descriptions will be provided for a scheme with which a 
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plurality of priority jobs are processed while keeping the sequence 
relationship among the processes of the plurality of priority jobs without 
extremely delaying regular jobs which have already been registered. For 
the purpose of preventing the sequence relationship from being messed up, 
while a priority job is being executed, an ensuing priority job is designed to 
be prohibited from interrupting the priority job, and to be registered in the 
queue 14a. In this case, if priority jobs have already been registered in the 
queue 14a, the sequence of the priority jobs is designed not to be changed. 
Moreover, for the purpose of preventing regular jobs, which have already 
been registered, from being left over for an unlimited time by ensuing 
priority jobs, the ensuing jobs are designed to interrupt the regular jobs in 
appropriate positions. To this end, an interruption offset value is designed 
to be beforehand set up, the interruption offset value indicating which orders 
in the sequence the ensuing priority jobs are respectively registered in. 
This interruption offset value is set up in the interruption offset-value 
controlling unit 17. Descriptions will be provided below for an example of a 
user interface in this case. 
[0028] 

Fig. 8 is a diagram showing and example of a screen used for setting 
up an interruption offset value. In the case of the example shown in the 
figure, the screen 17a for setting up an interruption offset value includes a 
part through which an interruption offset value is inputted as a numeric 
value, a button for setting up the interruption offset value, and a button for 
canceling the interruption offset value. When an interruption offset value 
is inputted and the set-up button is pressed, the interruption offset value 
controlling unit 17 retains the interruption offset value in the 
interruption-offset value retaining unit 16. In this manner, an interruption 
offset value can be arbitrarily set up by a user. As described later, the 
interruption offset value is referred to when the print-sequence deciding unit 
12 decides which orders in the sequence in the queue 14a the ensuing 
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priority jobs are respectively registered in. Furthermore, the interruption 
offset value is designed to be an integer not smaller than zero {n=0 9 1, .„). 
In this case, n=l. 
[0029] 

In a case where the printing for a priority job "PRIORITY JOB 2" is 
additionally requested while the condition is as shown in Fig. 7, first of all, a 
job whose priority flag is "TRUE" is searched for, the priority flag being 
added each of the jobs in the queue 14a. Thus, conditions in which the 
priority jobs have been registered are checked. Out of the priority jobs, a 
job which has been registered in the latest order in the process sequence is 
searched for. A maximum value in the orders in the process sequence of 
these priority jobs is defined as a. In the case of the example shown in Fig. 
7, PRIOIRY JOB 1 corresponds to this, and the order in the process sequence 
is a=l. In this point, there exists a job in a position in the process sequence, 
which position comes after the interruption offset value n (-7) from the order 
a in the process sequence. For this reason, the priority job "PRIORITY JOB 
2" is caused to make an interruption in a position corresponding to an order 
in the process sequence, which order comes after the interruption offset 
value n from the order in the process sequence. In other words, a new 
priority job is inserted in a position after a job whose order is obtained by 
adding the order a in the process sequence and the interruption offset value 
n. In this case, the new priority job is inserted in a position after the job 
whose order in the process sequence is two. At this time, the priority flag of 
the job thus inserted is set to "TRUE " 
[0030] 

In this step, conditions of the in-priority-execution flag and the queue 
are as shown in Fig. 9. In this manner, if the printings respectively for 
priority jobs are requested, a job which is being executed is suspended, and 
thus the first one of the priority jobs is caused to interrupt the job. 
Subsequently, the rest of the priority jobs are inserted in the queue 14a in 



18 TokkukaiHei09- 185473 



the print-job spool unit 14 with a certain number of regular jobs interposed 
between each two of the rest of the priority jobs. At this time, a priority job 
for which the printing is performed by means of interruption is prohibited 
from being interrupted by the other priority jobs. In addition, the sequence 
of outputs for the priority jobs is kept in order. 
[0031] 

Furthermore, in a case where there comes a request for a priority job 
"PRIORITY JOB 3" to be outputted, the queue 14a is updated through the 
same process as is performed in the previous time, as shown in Fig. 10. If 
the printing for the priority job "PRIORITY JOB 4" is requested while the 
condition is as it is, a job whose order in the process sequence is the latest is 
searched for out of jobs whose priority flags are "TRUE," the priority flags 
being added respectively to the jobs in the queue 14a. The priority job 
whose order in the process sequence is the latest is the job "PRIORITY JOB 
3" whose order in the process sequence is a= 5. Thus, a job (whose order in 
the process sequence is 6) whose order in the process sequence is obtained by 
adding the order a of the process sequence of the job and the interruption 
offset value n is searched for. Since such a job does not exist, the priority job 
is added to the end of the queue 14a, and thus the priority flag of the job is 
set to "TRUE." As a result of this, conditions of the queue 14a are as shown 
in Fig. 11. 
[0032] 

In this manner, in the case where the interruption offset value is set 
to be not smaller than one, even if many priority jobs occurs, a situation 
where the printing is performed for no regular job at all can be prevented. 
Furthermore, by setting this interruption offset value at zero, the sequence 
relationship among the priority jobs can be kept in order, although the 
printings for the regular jobs are left over till later on as in the case with the 
conventional technique. 
[0033] 
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The interruption offset value n can be easily changed by use of the 
user interface of the screen 17a for setting up an interruption offset value, 
which screen is provided to the interruption-offset value controlling unit 17. 
This makes it possible to freely set up priorities of priority jobs by means of 
taking into consideration conditions in which the printer is used, the number 
of priority jobs which occur, and the like. 
[0034] 

In the case of the aforementioned embodiment of the present 
invention, persons other than users who have instructed priority prints can 
easily identify prints as the priority prints from the output results, and 
accordingly the output results can be prevented from being mistaken for one 
anther. This is because a sheet on which a notice of a priority print is 
printed is designed to be outputted when the priority print is going to be 
performed, and because the sheet to be used in this time is designed to be a 
sheet of a size larger than, and of a color different from, one used for the 
interrupted job and the interrupting job. 
[0035] 

In addition, while a priority print is being executed, the priority print 
is designed to be prohibited from being interrupted by the other jobs. This 
makes it possible to prevent the output result from being messed up while 
the priority print is being executed, and makes it possible to keep the 
sequence relationship among the priority prints in order. Furthermore, 
even in the case where many requests for priority prints occur, regular jobs 
can be outputted. By means of setting up an interruption offset value, a 
ratio of processed regular jobs to processed priority jobs can be changed by 
users. 
[0036] 

Next, descriptions will be provided for another embodiment in which 
an interruption offset value is not set up by an administrator, in which the 
interruption offset value is automatically changed by use of a method which 
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has been beforehand set up. The interruption-offset- value controlling unit 
17 can be configured to dynamically change an interruption offset value, 
which is designed to be set up, in response to conditions in which the printer 
is used. This change is performed on a value which has been set up by the 
administrator, or on an initial value which has been beforehand determined. 
At this point, an interruption offset value is decided by the interruption 
offset value controlling unit 17 on the basis of a frequency of interruption 
occurrence, an average of times needed respectively for outputting for 
interruption prints, an average of times needed respectively for outputting 
for regular jobs, and the like. 
[0037] 

Specifically, in the case where there exists regular jobs which are left 
over till later on by means of inserting the ensuing priority jobs, 
consideration is given to an average of times needed respectively for 
outputting of the regular jobs in orders in the process sequence where the 
ensuing priority jobs are inserted, capacities of the ensuing priority jobs, 
estimated times needed for printing for the ensuing priority jobs. Thus, the 
interruption offset value is designed to be changed when predetermined 
conditions are satisfied. For example, in a case where the numbers of pages 
and copies for a regular job are small and the numbers of pages and copies 
for an ensuing priority job is large, a change, such as an increase in the 
interruption offset value, is designed to be made. This makes it possible to 
dynamically decide a ratio of outputted regular jobs to outputted priority jobs 
in response to conditions in which the printer is used. 
[0038] 

As described above, in the case of the present invention, when the 
printing for an interruption job is going to be performed, the interruption 
posting means is designed to output a notice of the interruption job. This 
makes it possible to prevent the output results from being mistaken for one 
another. Furthermore, the sequence -of-job-execution managing means is 
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designed to prevent another priority job from further making an interruption, 
and is designed to set up no priorities among priority jobs. This makes it 
possible to prevent the output results from being messed up, and makes it 
possible to keep the sequence relationship in order, while the priority jobs 
are being executed. As well, the ratio-of-outputting-priority-job setting 
means is designed to set up a ration of processed regular jobs to processed 
priority jobs. This makes it possible to prevent a situation where the 
regular jobs are left over till later on so that the regular jobs are not 
outputted so long, even in the case where many requests for priority 
printings occur. 

[Brief Description of the Drawings] 

Fig. 1 is a diagram showing a fundamental configuration of a printer 
controller according to the present invention. 

Fig. 2 is a diagram showing an entire configuration of the printer 
controller according to the present invention. 

Fig. 3 is a flowchart showing a procedure of a process to be performed 
by a print- sequence deciding unit. 

Fig. 4 is a diagram showing an example of contents of a queue and an 
in-priority-execution flag. 

Fig. 5 is a diagram showing another example of contents of the queue 
and the in-priority-execution flag. 

Fig. 6 is a diagram showing yet another example of contents of the 
queue and the in-priority-execution flag. 

Fig. 7 is a diagram showing still another example of contents of the 
queue and the in-priority-execution flag. 

Fig. 8 is a diagram showing an example of a screen used for setting 
up an interruption offset value. 

Fig. 9 is a diagram showing an example of contents of the queue. 

Fig. 10 is a diagram showing another example of contents of the 

queue. 
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Fig. 11 is a diagram showing yet another example of contents of the 

queue. 

[Description of Symbols] 



1 


sequence-of-job-execution managing means 


2 


printer controlling means 


3 


interruption posting means 


4 


ratio-of-outputting-priority-job setting means 


10 


printer controller 


11 


job receiving unit 


12 


print-sequence deciding unit 


13 


discharge-of-interruption-notice-sheet instructing unit 


14 


print job spool unit 


14a 


queue 


15 


printer controlling unit 


15a 


in-priority-execution flag 


16 


interruption-offset-value retaining unit 


17 


interruption-offset-value controlling unit 


20 


printer 
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FIG. 1 
PRINT JOB 

1 SEQUENCE OF- JOB-EXECUTION MANAGING MEANS 

2 PRINTER CONTROLLING MEANS 

3 INTERRUPTION POSTING MEANS 

4 RATIO-OF-OUTPUTTING-PRIORITY JOB SETTING MEANS 

5 PRINTER 

FIG. 2 
PRINT JOB 

10 PRINTER CONTROLELR 

11 JOB RECEIVING UNIT 

12 PRINT-SEQUENCE DECIDING UNIT 

13 DISCHARGE-OF-INTERRUPTION-NOTICESHEET 
INSTRUCTING UNIT 

14 PRINT- JOB SPOOL UNIT 
14a QUEUE 

15 PRINTER CONTROLLING UNIT 
15a IN PRIORITY EXECUTION FLAG 

16 INTERRUPTION-OFFSET- VALUE RETAINING UNIT 

17 INTERRUPTION-OFFSET- VALUE CONTROLLING UNIT 
20 PRINTER 

FIG. 3 
START 

51 WHETHER OR NOT IS JOB PRIORITY JOB? 

52 ADD JOB TO END OF QUEUE. 
SET PRIORITY FLAG TO FALSE. 

53 WHETHER OR NOT IS THERE JOB WHOSE PRIORITY FLAG IS 
TRUE IN QUEUE? 

54 WHETHER OR NOT IS THERE JOB WHOSE ORDER IN 
PROCESS SEQUENCE IS REPRSENTED BY MAXIMUM VALUE 
(= a) OF ORDERS IN PROCESS SEQUENCE OF JOBS WHOSE 
PRIORY FLAGS ARE TRUE + INTERRUPTION OFFSET VALUE 
(nP. 

55 INSERT PRIORITY JOB AFTER (a+n)TH JOB. 
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SET PRIORITY FLAG TO TRUE. 

56 ADD JOB TO END OF QUEUE. 
SET PRIORITY FLAG TO TRUE. 

57 WHETHER OR NOT IS INPRIORITYEXECUTION FLAG TRUE? 

58 INSERT JOB IN TOP OF QUEUE. 
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END 
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FIG. 7 
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SL» -ew^a$-ti:(C> ; 3 7'OEnSiJJW5:^tl.. 
epjawi^£» l 2 tcfc it* ®5tSco|fJSii7- y y h v 3 
yco^.-^ 7-yyhvg7'(7)^4. ^mmm^ 

> ? 37*«rjSfiLfc?7'fryK0SKiH t . yj^ 
iSSLfcJ.— f-wSMOT-. 77-i7ybfrb<nfflt7 
VybWrSj:k-imiX\ it^tmm^^X^ihix 

h. zz\x\ ffi3fcwtryyh-r^i^3 7'-e*>sfcfl 

fcflje3*lfc5''g7'* ra»5/ 3 7*j fc^dfcfc-f 

yyh-f*/L*o*^f-ffif«fc, ryyhyg^r 

-/US? 1 4 I^cO^a- 1 4 acOtim. fciV. ^5"c^f 

Aji»ffl»aj^s» 1 3(c«Lxs'j | 3a^^ffla-r6 

^46<0ffl«tc0«fa3O^S: LAc 0 . 7V yfMWSH 1 5 

y h \/ 3 7"xr-/^ u^'s T'cotSttS^^ff 3 . 
[00173 m^^aammmvm i 3tiwnM 

&5tSl 2»C*JV^a*Oj«''g7'<09iej*+BrL , CW l ) 

a*7'yyNtff3Re. flOiiAryyht-^sto 
a»$r-fS^4 , )^ffl«tS:#f!±it*J:3{cry y*M9W 
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1 5c^LT^ts. mtmmz. mrnhz 

h j/ 3 ^r-;« 1 4 {±EpfflJB*fe«S 1 2***>iS*S 
tlKtyWMlfflizft'iX**- 1 4 atf)ft£S*ifc<4H 
twi/ 3 ^Srfifi-rs. 1 4 af*JT*te, #T'J > h 

rtO*A-14a^i/g7>'$JR£*I. EPSWI&S 

5 a« rTRUEj £HJg 
U ii^^'g/^^tf r FALSE j Kf£££ft& 0 r 

•ja^^grWHUTaU. 4«LTV^>'g7*>flJH 

[0 0 1 8] ffl9aW7*y MB«#S1 6UEDBM 
1 2^3^*- 1 4 artT^BWaS:«^ 

>j v h x g r£ wtttif h t. w 3 ytiftjfex g y 

^7*>£«*t4 (Xf77S 1 ) . ffS&*7X1t 
ftftlf , StWItfcyg 1 4 a<05RSfciijD 
»»L. ^y 3 ^gft7 7^ r FALSE j teH 

T. HifeygT'T'ftftif. iJCCC, 14 affiC, ffi 

ft?37ifi r TRUEj t*4i/'3^ -Wrfc^ flBfc 
v g 7#K£ff£-*4*»ir 3 A»S:f JBr-T * (^f77S 
3) . ZZX\ 4artHflBt7 7^*« r TRU 

Ej <7)i/'g^3W¥*E^ltt. r TRUEj^y 3 /£0* 

T-jiaspafii^s^ffl ( = a ) srp|/<. -twcwoa** 
7* m ( n > srjDifcaajiafflty 3 ^wart* 

^ifi^SrWBrti (Xf77S4) * <a + 

n ) SS^M(J{:y' 3 /^Mf^^^il (a + 
n) fS^g^ttiCyg^KAL, *<7)f5ft7 
rTRUEjKJteti UfvTSS). (a 
+ n> #a^3^**fkeW)>? 3 yi4»tf, * A -14 
aO*JKcy g ^S-®JnL, f<?«jt7 7/& r TRU 
E j (Ci&rf4 (Xf77S6) . 



[0020 J ^r-/TS3tfOWBft*5V>T, ffi5t77^ 
# rTRUEj <0vg7##£L£(tft(f, ftjfcHff+ 
77^1 5a# r TR UE j ?t>&frk*ii)\ 

^ff+^xg^^^g^ira^SHBr^i 
Ur*y 7*S7> . ,I^T\ Kjfc5tft+7 5^1 5a# 
r TR U E j ^a-HaiOtoltCi/'ayj: 
»AU *<9ft5fc75^£ ("TRUE j fcHJ&$"4 U 
T77S8) . 5a*< ^TRUEj 

x-wtftii* s*®a+^^gy*c*l | 9a^ , cEpJ?]S!Sl 
£ff7, 5K»ts4aj*+^ 

9) . ^gy^wai+Brft, woa^ajaifflttSffiJi* 

S5i 3(cwLfJoa^ep©ja»iffloffla6^sffl$^4i 

WWflBfcSltT+7 5* r S: RTRUEj fcffcgL Uf 

7 7-si i ) . flBfeyg^smsrwoa**. ep©j& 

7*S 1 2 ) o 

[ 0 0 2 1 ] at. ®BMft£S 1 2<Oft#M*IMWl 

£oVv£ s *a-14aOrt§;feJ;tfft^fr+75^ 

i Bjfe5*EfT+ 7 5 ^*>|*pg* LfcEl?* 4 . 
[0022] H^Mfcifltf. * jl- 1 4 attJQUDG 

*. zzx\ mim^mmcommt ix. aw^g^j 

OB0#WSH»ff+"C. SO, ^^UatlSxa 

-i4 aii. m^coxo^ imtm r i j ^tci^ 

8*77^ ("FALSE j {C % y 3 y*f r JOB 
1 j t«r*. Bfe*ff+7^15alirFAL 
SEj fc^rft. a#^g^fc*{cli. ^^g7 r (i^ 

1 4 a^sfeStajnSix. mt777\$%\z 
rFALSEj im&Ztih. 
[002 3] zeoWRV. iXfc. a»ygyJOB2<0 

1 4fi<0* a- 1 4 al405OJ: T**) 
a- 1 4 a«0*S-C*>4JSai"iffl f 2 j <Ok Zh 
C B«coft^fca»> ? g7'JOB2*<«||*fl*. 
[00 24] $^>tc. 05cO«t®T, aay 3 yrsj 

obo j ^ryyhB^fc^fcfci-i. 

^i-14a^O#xg7'W^P$ilT^4 
BftyWifi r TRUEj 0^3^*«f. CClT'<i. 
*Oid*yg^ito*4<rv^"C. <X(C. eBfeH^T 
+ 77/1 5a^tt»fcfcHrt-ft. ®5tHff*7 7^1 
5 ail r FALSE j ^rOT\ EpfJNl^fiBl 2{i:r»J 

K"T&j:^fc:ts*L, xg^oaiffl+Ka, wja^a 
ftffitfttyjfl^si 3t=*rLT«>3aAa»ffl«^{is 

[0025] s»joaAa»ffl«£»fait^K^ 1 3-c«. r 
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!J V Y t +K ItziS a 7**«| *)&A,XT <) V hZtl&iS 
g7'offifS.}:>)i*S : 5r t M xnmffi. i>Kte. £cd 
WshW^^X . S l I0iiA7-'J>'HT-J)Si , 5rEfJI8>J 
U SMW4J:3fc. 7"J>?fflipa51 sfcJfLJBijV*- 

1 5aS- r TRUEj fcRfcU flBti/' 3 / rffiy 3 / 
Oj <D^fir£S>l9iiii*-£. COB*, ffiifc3HT4':75? r 
1 5 4 a<0«SMiBl6OJ: dtc&S. 

[00 2 6] flBt^B^ r ®v 3 yOj MWf+te, $ 
ffiSfexgy rfcJOB 1 j ori/ y bg:£#fc|, 
t. BtlEISI^. **-14a|*!co&x3 7KttJn3ftT 

=^-1 4aKte. *<9io&j/3 77; 5 jioa>t>$rv*0 
T. ^SiM^yyyi 5 a«RJB$*Mrt-*. 
fl8te&*T+75/l 5ali r TRUE j =5r?)T\ ftfcx 

i-14 artCti. Mc'S^ftf rTRUEj W/a/ 
AU -e<7)g5tx3/^ffi5fc77/5r rTRUEj tcift 
- 1 4 a «tt«i H 7 « J: 3 fc 6 . 

[ o o 2 7 j at:, rn.rn.9tv 3 r*«ft-jfe»&(=. 

a»i^* a 7**«nS8Cafl&«r i: & < i t A^CS 

**jL-14afcfifW*J:3fcU 

1 4 afcRfcflBfe^s 7*#Btt3ilTVtfitf. ftjfc>>3 

»$*vt v >s sis^ a -xmm/rmmtv 3 t*<c jt -> -en 

WJ»fctt0L^ ^>^V»J: 3 tc2!^^<aatcflS5fe-/ 3 7* 
*H9a*-£4J: ?&*^fl#;v3 7*fc 

1 4 a«if»JBIttfc:*IW**»t*fe*»tftt19 

fj 9 ii** 7 -fe y b HOlfcgtefJ •)a»*7t»MH 
»fSl 7fc*JlrVtfr;Ml. -5-«01i^<0J--if>f V^-7 

[ o o 2 8 j ® 8 lit j o a* * 7 - t y b m&zftwm 
-vhrnan^tiwrni 7ais. w*)a^7-fe-/ sit 

M»?a**7-te-yMB , «r.X7JU SftS.-K^ytff 

•ft. 9J9£A:*7-fc>y hffif&iJffllgBl 7li-5-£OSiJ0aA 
* 7-fe •/ hfflS-SI -y hte&#8B 1 6 {;:{&?? 



ii^7-tvhtl(i0tU:WSjR <n = 0. K • • 
■ > fcU dtfi, n=l 
[00 29] ST. ^KSLfcidfrttR-C. Sfe 

fc. gftxar fffiJOB2j oryvnwwa-jfc 

*g\ *f. **-14art<0*>''3 7*t:ftaDSnT^ 
19^7 9^ r TRUE j <nV bV^IX^Jb 

5 7*taW. vin<5>SSJfe>''3 7'<0A!iajffl(aoft^;SIS:a 
07«OWlt'(4. ftJOBltfififcSfci}, XI 
aJiG«ia = lt'*>S. «ffllBffla*^|i|»3a 
**7*-y hffln ( = 1 ) /5f»7tt«KHffi»Ctt^9 7* 

iftF&i-tnX'. flBfex'3 7* r«joB2 j Jif w«ia 

■(cwoaiit*. ^*>^, *fc«r«fc^9 7'u»a 

flHla+fJOji^Jj-7-fe y hffln£7)^37". .I^Tfi:. 
J!ig)ia2c0v ; 3 7*«0f^c0(JS^ASaS. C^k 
JfA3fut>''3 7*c0gBfe75^« r TRUE j t-fe 

[0030] Z(DfmX'CD&ftmft*7y7. ^^~<r> 

•J V hg:Rrt*$:3ft* k . ®t0cO i BtJEpaiifW^a 7" 
5t«WfL. Befey'9 7*S|i|9a4*. -tOfiMi. 
coiiffi y 3 Vi&Mtifi e> , fg5fe 3 r^r 'J v V V 3 
7"xr-;USP14cOJf j.-14a(CPA?ilTU<. w 
9I'5a^r!;yh+{iflcr)ft$fe>''3 7'coSiJ0a 
AJi^ihSa. Sit. ^5 l c> ; 3 7'waj^)l{±^)tn^* 

[0031 ] SBfe^'sT* r ®JOB3j «OSi73 

WCd'fc^fc**. friDiai^coKiacj: 9 . Ell ooi 

7 , rffiJOB4j<7)7*'J>'hS^A^$ii4i:, *-f. 

*< r TRUE j (O/a 7~ff)ot). Wm&1) < &i>M\W 

li, *MHIfta-5«i''3 7' rfcjoB3 j T'fcS. f 
<0^' g 7*<0 JPMflffl a + #| 9 ii* * 7 -fe -/ h it n <0 y 9 
7*(»W(tt6)»*. i«J:9<:s;9 7**«aqflEL*^ 

*a-14a<0fif*«(cfS^->' 3 ySriiSDU, 
Oy'3 7V)ffi5fc7 77*$- fTRUEj C-fe-yh-TI). C 
<7)te*, *a-14a?)#®te|2l 1AJ: 7 |=^4. 
[00 32] >I<0J:a(C. l>J0a^7-fc y h®n5-l 
J3Lhfc-f*i:. BBfe^9 7*jWMftLTt. MxaT'O 

t:, ffl*>''a7'eOE|ieJ{iailILtCSil&*«. fiKt^'aT' 

[0033] mv&fi-xv-t-vbmwmi iizmh 
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4yS>73.-MZi.->X. W)a**7-fe-yf>g[nUa[ 
[ 0 0 3 4 ] ±$£7) J: 3 **«rao5Qt*)»!Bfc J:*, 

tX\ X,J)t£%frb&9c7'iJ yhX'f>ZZbm9t7V 
0. ffl*IS«OW«)ilitl»Cii:*n»rttkii. 

[ o o 3 5 ] *fc» fSftr y v hX^bio^a tv> 

J*W>«a*l»<'£fci&«riefc*9. &Jfc>*' 3 7W>W? 
flBfe^g 7*fcJtf S1?Sj;3 7*<0«J88iJ-&3:a.~ f-tf 

[0 0 3 6] at, f)oaA^-7-b-/hffliS- s <gii#K 

*6R^Ctt*<. fcfefrtrtRgbfc^CTSItW 

^$fii>fij , 3a^7-fe-y hits-, ry 

#4. *S#fcJ;9RS3ft&ttfcttlT 

woa*WHowaj*B$iai, a*i>B7Wejai 

10 0 3 7] flttWfc it . tm<r)i&c~>' a rm\ $ ti 
o&i§£K. f»A3*i4***«fl!aBc*4a*S''B7' 

owiaaiwflfc . fs^offi5t>''3 7'co$fl^FigEnsij 
a**7-fe-yh<i*5s:HSixi.. fcfcxur. afts-^T* 

m. fj f )a^7-fe yhffis-^i'<-r4=5r^o3s:5E*< 
wtflKfe^'a rt a*f 3 7*«aj*«* *»3&f* £ t 

*«rtti:*4. 

[0038] 

A^s^ryvmnctt. W9a*a»*RfcJ: 9* 



3*14. ^3 7-^«s^gs#s-ciieyfev3 7- 
t*tt*a*^9 7*«)»i«**RieT>&oT. ftjfe 

[0MOfS3i$rtftB/n 

[El ] *fs«tJ:«ryy^M«H«lofl[]|flltt»jF 
+HT*4. 

[02 ] *»jfc:uit&ry ^^®WSS^(*ffi^?r 
»FfiaT*4. 

[03] OTJWifeWMWIf*ji^7D-**-h 
T*4. 

(14 ] *a.-toXi/bW&ffi#7 7?nmimi 

tzmx-bh. 

tc®X'*>&. 

[06] **-«J:i;R*jtff+7?^rt*tW^L 
fcBTA4. 

[07] l/£ftllff+77^0rtg£IWjpl 
fcQ-Cfc4. 

[08 j fj "?a**7-t hmts.%mwmm*itc® 
xhb, 

[09] *a-<0rt*&««LfcBtC*6. 
[01 0] *a-Ort8fcWKLfcHT*4. 
[011] *A-«>rt8tp1jpLfcHT»4. 

1 S>g7**1?JWWl*R 

2 T-wmmn. 

3 »i9ii*a*a#8 

4 S5fe£?9 7'ffiftffi4R&#R 

5 ryy? 

10 ?\)v9wmm. 

11 S>9 7**ft» 

12 aiwc&e* 

14 ryyh^grxr-yWB 

14a * 

15 ryv^tmww 

15a R5aWT+7?^ 

16 fl9&**7*yhfi{MMB 

17 nOj&»sT74:yhflM0« 

20 ryy? 
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[HI] 



-4— 



[08] 



17a 



[04] 



AW* 




i?3^ 


1 


FALSE 


JOB 1 



1- 14a 



[05] 



[06] 







1>9? 


1 


FALSE 


J0B1 


2 


FALSE 


J0B2 



14a 



JOBO 



FALSE 



t 



15a 



JOBO 



FALSE 







V*7 


i 


TKUE 


tfjoei 


2 


FALSE 


J0B1 


3 


TRUE 


«J06? 


4 


FALSE 


J062 


[HI 0] 








1 


TRUE 


VJQ81 




FALSE 


joei 


3 


TECH 


«J0B2 


4 


FALSI 


J0B2 


5 


TRUE 


auras 



M«tt 






1 


FALSE 


JOB1 


2 


FALSE 


JOB2 



1. 



14a 



fltJOBO 



TRUE 



t 



15a 
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[02] 



L__ J 



JL 



10 jijis* 



JL 



14 




n 



12 



15 



15a 



17 



n 



16 



V 



13 



20 



[07] 



[01 1 3 







i>3? 


i 


TRUE 


IJOB1 


2 


FALSE 


JOS1 


3 


FALSE 


J OB 2 



14a 



Mjobo 



TRUE 



1 



15a 





«*7 7/ 




1 


TKVC 


ffiOBI 


2 


FALSE 


JOB] 


3 


IWIE 


«JOK 


4 


PALSS 


J082 


5 


rm 


CI/063 


8 


TRUE 


9J0B4 
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[03] 



( BfltS ) 



ttjfc77*£FALSEIC»S 




rS2 



TRUEfc&g 




0 



(a + n) #1(0 
*5fc*3?£ffA. 
TRUEICS^ 



S6 



£TRUEKift£ 




